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Effectivness of active-online.ch: a randomised controlled study 2. Wissenschaftliche Angaben 2.1 Forschungszielsetzung
Rationale of the study a) physical activity and health
The outstanding importance of physical activity as a health resource and for the prevention of various chronic diseases has been documented extensively (Marti & Hättich, 1999; U.S. Department of Health and Human Services, 1996) . In the last decade, the recommendations for health enhancing physical activity (HEPA) have focussed on moderate intensity physical activity as part of an active lifestyle. In Switzerland, national authorities have adapted the international recommendations for health enhancing physical activity, which are defined as the accumulation of 30 minutes or more of moderate intensity activities on most, preferably all days of the week, or alternatively at least 20 minutes of vigorous exercise on three or more days of the week (Bundesamt für Sport (BASPO) et al., 2002) . Nevertheless, at least one third of the Swiss adult population does not meet any one of these two recommendations (Martin et al., 1999; , which causes 1.4 million cases of disease annually, almost 2'000 deaths and direct treatment costs of 1.6 billion Swiss francs . In Switzerland, the need for interventions to promote physical activity has been recognized and has influenced the political agenda-setting (The Swiss Federal Government's Concept for a National Sports Policy, November 30 th 2000).
b) Tailored interventions using the TTM
The Transtheoretical Model of behaviour change (TTM, Prochaska et al., 1992 ) is a theoretical framework which describes how individuals change their behaviour. The model postulates five distinct stages which are passed during individual behaviour change: in the precontemplation stage, a person has no intention to change a problem behaviour, in the contemplation stage, a person intends to change his or her behaviour within the next six month, in the preparation stage, a person tries the new behaviour and intends to change it within the next month, in the action stage, a person has adopted a new behaviour less than six months ago, and in the maintenance stage, a person has successfully changed a problem behaviour more than 6 months ago. In any stage relapse to a previous stage is possible, but any relapse increases the possibility to reach the maintenance stage in the next attempt. Prochaska et al. (1992) found ten strategies (called "processes of change") which individuals selectively use while passing the five stages of change. The use of cognitive strategies like consciousness raising or self-reevaluation in early stages and the use of behavioural strategies like stimulus control or reinforcement management in later stages increase the probability of successfully changing one's behaviour (Prochaska et al., 1992) . During behaviour change, self-efficacy and the perceived advantages ("pros") of behaviour change increase, while the perceived disadvantages ("cons") decrease. In the last decade, the Transtheoretical Model has often been used as the theoretical framework for individually tailored interventions for behaviour change (overview Kreuter et al., 2000) . These interventions are computer based and counselling information is tailored to the individual characteristics of the participants, simulating a one-to-one counselling situation where counsellors ask questions and use the answers to determine the most appropriate course of action for that particular individual, given his or her unique life circumstances. Using computer technology, individual counselling can be provided for a large number of people.
A variety of such tailored intervention programs has already been developed, particularly in smoking cessation (Dijkstra et al., 1998; Dijkstra et al., 1999; Etter & Perneger, 2001; Martin-Diener et al., 1997; Martin-Diener et al., 1999; Prochaska et al., 1993; Strecher, 1999; Velicer et al., 1993) , but also in nutrition (Brug et al., 1996; Brug et al., 1999; Campbell et al., 1994 , Campbell et al., 1999 Oenema et al., 2001) , and in the promotion of physical activity or exercise (Bull et al., 1999; Marcus, Bock et al., 1998; Sciamanna et al., 2002; Napolitano et al., 2003; Vandelanotte & De Bourdeauhuij 2003; Sciamanna, Marcus et al., 2004 , Sciamanna, Novak et al., 2004 . Particularly in smoking cessation, these programs have proven to be effective (Lancaster & Stead, 2002) . A detailed review on the effectiveness of physical activity programs will be given in section 2.1.2 (short state of the art). In most published studies, the tailored intervention material was created electronically, but the questionnaires as well as the feedback material were distributed using the postal way. In only two projects so far, the Internet was used to collect information and distribute individualized feedback (Oenema et al, 2001; Sciamanna et al., 2002 and Napolitano et al., 2003) , as this is the case in the program active-online.ch which will be introduced below. In another study, stage-matched material was collected and distributed via Internet (Marshall, Leslie et al., 2003) . Furthermore, the feasibility of incorporating computer-tailored physical activity counselling in primary care settings (Sciamanna, Marcus et al. 2004 ) and patient satisfaction with this new services (Sciamanna, Novak et al., 2004 ) is under investigation.
There is growing interest in such tailored intervention programs in Public Health for two reasons: Because many of these programs have shown to be more effective than standard intervention programs, and because the use of computer technology and the Internet makes it possible to reach a large number of individuals at low costs. Data provided by the Federal Office of Statistics (Bundesamt für Statistik et al., 2002) revealed that in 2001, 50% of the Swiss population used the Internet at least once in the past six months, and over 33% used it several times per week. Considering the upward trend of Internet use over the previous five years, it must be assumed that these figures will continue to increase. c) Description of the counselling program active-online.ch www.active-online.ch is a freely available interactive website, offering an individually tailored counselling and motivation program for individuals between about 30 and 60 years of age who are not active on a regular basis. It is based on the Transtheoretical Model. An evaluation in late 1999 revealed that the target population could be reached and that the structure and design of the website were well accepted (Martin-Diener & Thüring, 2001; Martin-Diener, Thüring & Bauer, manuscript submitted) .
In the main section of the program active-online.ch, participants answer one to four online-questionnaires, so their current stage of change, the pros and cons for change, self-efficacy, and the use of processes of change can be assessed. After each questionnaire, a motivational feedback tailored to the individual characteristics is displayed immediately. Completely inactive participants are motivated to start with any moderate intensity physical activity. Depending on their preferences, occasionally active persons are motivated either for regular moderate intensity or for regular vigorous intensity activities. Participants can compare themselves with other participants in the same stage and with their own situation during their last visit in the program. The latter requires online ordering of a personal password. Finally, participants can subscribe for bimonthly supporting e-mails. 
d) Dissemination of active-online.ch
The program was officially launched in April 2003 with a media event. It is currently disseminated mainly in collaboration with the largest Swiss internet portal (bluewin). Furthermore, the project partners use their specific channels to distribute the program. The hosting and monitoring of the program is financed by the partners who developed it, with the Federal Office of Sports being mainly responsible. From April 2003 until July 2004 about 155'000 visits were counted on the website, 70% originating from users in Switzerland (Swiss population: 7 millions). About 40% of all visitors entered via the bluwin-hompage. In the same time period, some 40'000 participants actually started the interactive program and 28'000 progressed at least to the feedback regarding their current stage of change. 60% of the participants starting the interactive program finished it.
e) Need for the study of effectiveness
In order to optimise the dissemination of interventions promoting physical activity through the Internet, program evaluation is essential. Effectiveness evaluation of a program is not only fundamental for the quantification of the Public Health impact of the intervention, but especially for the evidence-based planning, development and implementation of new or adapted intervention programs. The results of an effectiveness evaluation of active-online.ch will strongly influence the amount of resources that will be invested into the dissemination of active-online.ch on the population level. A study of effectiveness will ideally evaluate a program in its naturalistic setting: Therefore, communication channels and subject recruitment for the effectiveness study should be comparable to the dissemination strategies planned for that particular program. On the international level, no internet-based tailored intervention program has been evaluated for its effectiveness so far (see section state of the art below). This study will therefore be of great importance also for the international research community interested in the field. The Internet not only opens new channels for the distribution of health information, but as a platform for subject recruitment and data collection also allows for new study designs and methods in evaluation research. The knowledge and evidence in this area of evaluation research is still scarce, although Internet-based research becomes more prominent in various fields (Batinic et al., 1999) .
Short state of the art of effectiveness evaluation of tailored interventions to promote physical activity
Randomized trials (RCT) investigating the effectiveness of tailored interventions to increase physical activity have been undertaken mainly by Bess Marcus and collaborators (Marcus, Bock et al., 1998; Marcus, Emmons et al., 1998) . The main interest of these studies was to demonstrate superiority of tailored print material over standard material, and outcome measures were stage progression in the TTM model. Owen, 1999) . Although positive effects could be found in most of the studies, the reported effect sizes strongly depended on the intervention and the outcome measures used. The studies are often non-randomised and therefore prone to bias. There is one first preliminary RCT evaluating user attitudes (Sciamanna et al., 2002) and the behavioural effects (Napolitano et al., 2003) of an internet-based physical activity intervention: Subjects in the intervention group (N=30) were more likely to have progressed in the stages of change than individuals in the control group (no intervention, N=35) after one and three month. The intervention group was active with moderate intensity longer than the control group after one, but not after three month.
2.1.3.Results and conclusions of the feasibility study for an effectiveness evaluation of active-online.ch
A feasibility study to conduct an internet-based randomised controlled trial to investigate the effectiveness of active-online.ch in a real life setting was conducted from April 2003 until March 2004. The study was co-financed by the Federal Council of Sports FCS with 70'000.-CHF. Self-selected participants were recruited for a "health study" using various media channels (print advertisements, Internet banners, e-mail in a federal administration unit). From the 321 individuals who had answered an online questionnaire, 132 (41%) had to be excluded from the trial because of indications of a potential health risk in the physical activity readiness questionnaire PAR-Q. Another 18 of the potential participants (6%) stopped when their e-mail address was demanded. 171 subjects were thus randomised into an intervention (n=97) and a control group (n=74) and re-contacted by e-mail after six weeks and six months to answer an online follow-up questionnaire. Email recruitment and one of the print advertisements were most effective to recruit study participants. Response after six weeks was 76%, complete data of all three measurements over six month are available from 63% of the participants. The participants who quit the online questionnaire prematurely were significantly more often women, married and reported better subjective health than individuals willing to participate. Non-respondents after six months were significantly more often women, smokers and less educated than respondents. 57.4% of the recruited participants were physically inactive. This corresponds to the proportion of inactive persons in the Swiss population. More detailed information is given in the complete report of the feasibility study (Thüring, Martin-Diener, Martin & Bauer, manuscript submitted) .
The main conclusions of this study are:
• Internet technology is convenient and useful for conducting a randomized effectiveness study -if adapted to the latest developments.
No major technical problems in programming the study website, with the randomization or in the e-mail delivery system were encountered. About 20% of the participants in the intervention group did not receive the intervention because they used Internet security software which prevents automatic forwarding to other Internet addresses as used in this study. This problem can be resolved by hosting the questionnaire and the intervention program under the same address. With the latest software developments, automatic e-mailing as was used in this study could become a problem because spam filters identify the study messages as junk e-mail and do not deliver them. The pilot study revealed as well, that the possibility to react quickly and adapt to obvious shortcomings in data collection is one major advantage of an Internet or computer based study. It was very reasonable to test the Internet applications in a pilot study to eliminate potential threats to data validity in a full scale study of effectiveness.
• There are effective multimedia strategies to recruit participants required for a full scale study of effectiveness.
The most effective and cost-effective method to recruit participants was the e-mailing to employees of a Federal administration unit. The fact that a member of the top management sent the e-mail and invited the employees to participate has surely contributed to the high participation of about almost 50%. Despite its very small size, the print advertisement in a tabloid Sunday paper was an effective way to recruit participants. • The target population of active-online.ch can be reached with an online-study.
A majority of the participants belongs to the target group of active-online.ch defined as not sufficiently active persons between 30 and 60 years of age. The proactive recruitment strategy by e-mail reached men and women equally, more women participate via the other channels. Persons with a university degree and a higher vocational training are clearly over-represented in this study, as among Internet users in general (Huber, Cosandey, & Täube, 2002) as well as among the employees of the involved unit of the federal administration. The participants in this study did not have extreme health characteristics that would bias the results of an effectiveness study.
• Loss during questionnaire administration and loss to follow-up is not a major problem Only 6% of the participants who answered the online questionnaire refused to register their e-mail address. No fictional addresses like "aa@bb.cc" were detected among the 3.5% undeliverable e-mails after six weeks, the main reason for the delivery failure seemed to be spelling errors. More than three quarters of the participants in the trial responded to the e-mail call after six weeks, despite the open setting of the Internet. Participation after six months is over 83%. Overall, 63% of all subjects participated in both follow-up measurements. Once registered in the study, the majority of the selfselected participants is willing to invest some more time in answering the questions a second and a third time. The fact that 5.3% of all participants in the trial responded after six months but not after six weeks shows that for a future study of effectiveness, it should be considered to re-contact those participants who have not responded to the e-mails in order to increase the response.
• The PAR-Q is not suitable for risk screening in an Internet application
If applied without further context information or instructions, the PAR-Q (Physical activity risk questionnaire, ACSM 1998) does not seem to be suitable for recruitment of participants in the context of an online study. Its high sensitivity and the low specificity can create problems when used for excluding participants. In a future study of effectiveness of active-online.ch, other ways of excluding participants with major health risks or problems must be considered. However, in the intervention program activeonline.ch, all participants are reminded to screen for potential health risks when starting with physical activity and the PAR-Q is also provided.
• As estimated, about 1000 study participants will be needed to detect significant differences in physical activity behaviour.
As expected, no significant effect on physical activity behaviour could be detected in the feasibility study due to the small sample size. Nevertheless we found that more persons in the intervention group became active after six weeks than in the control group (14% versus 10%) and in the intervention group less individuals relapsed than in the control group (6% versus 9%). To detect significant group differences with distributions we found in this study, at least 1000 participants will be needed. See section 2.2.2 for details regarding sample size calculations.
Research questions
The study adresses three main research questions. The first questions relates to the effectiveness of active-online. Effectiveness among independent users recruited by mass media are compared to the effectiveness among groups of users recruited by their common worksite. This is an important issue because promotion of active-online through worksites could be efficient if the program proves to be effective in this context. The second research questions aims to assess if the results produced by participants of a particular study website can be generalized to the spontaneous users of activeonline. Based on this information, the third questions adresses the overall public health impact of active-online on the target population.
1a) How effective is active-online.ch to change physical activity behaviour, knowledge about and attitudes towards health enhancing physical activity?
• Is the individually tailored physical activity promotion program more effective to increase knowledge about health enhancing physical activity than a standardised intervention? • Is the program more effective to increase positive attitudes towards physical activity than the standard intervention? • Is the program active-online.ch more effective to change physical activity behaviour than a standardised physical activity intervention?
1b) To what extent can the effectiveness of active-online among independent users recruited by mass media be compared to the effectiveness among groups of users recruited by their common worksite?
• At baseline, do users of the study website recruited by mass media differ from users recruited by their worksite regarding age, gender and physical activity behavior? • At follow-up, do users of the study website recruited by their worksite become more active than users recruited by mass media?
2) To what extent can the effectiveness of the program to change behaviour assessed in an outcome study (research question 1) be compared to the effectiveness of the program among spontaneous users? • At baseline, do participants in the controlled study differ from spontaneous visitors to active-online.ch regarding age, gender and physical activity behaviour? • Do spontaneous visitors of the website active-online.ch become more active after participating in the program compared to users of the controlled study?
3) What is the public health impact of active-online.ch?
• How many individuals currently use spontaneously the regular active-online.ch webpage in the context of the current implementation process? • What is the overall estimated impact of active-online.ch on the physical activity behaviour of these users considering the results of the effectiveness study?
Forschungsmethode

Study design and research plan a) Research question 1: Effectiveness of the program
To study the effectiveness of active-online.ch to change behaviour, knowledge or attitudes, two study arms with two different designs are planned: 1) a randomised controlled trial (RCT) with individuals recruited trough the media, and -if possible -2) a quasi-experimental study with companies or other organisational units. During the first two month of the preparation period it has to be estimated whether it will be possible to recruit the number of employees needed (sample size considerations see below). If these investigations are promising, the quasi-experimental study arm will be realized; if not, this arm will have to be dropped.
-Randomised controlled trial
Participants will be randomised on the individual level and assigned either to activeonline.ch or to a web-based standardised physical activity program ( figure 1) . The standardised control intervention corresponds to a web-version of a flyer recommending more physical activity. It will also provide the opportunity to do the PARQ, as it is the case in the program active-online.ch. The procedure of the study will be analogous to the pilot study described above.
-Quasi-experimental study
Members of companies or other organisational units will be (randomly) assigned on the group level to either active-online.ch or the standard intervention (figure2). The study procedure is comparable to the pilot study and the RCT arm described above.
In both studies, participants will fill in the baseline assessment online and will then be forewarded to either active-online.ch or the control intervention. The control group will receive a short standard intervention, recommending participants to become more physically active.
If both study arms are possible, effects will be measured separately. If the effects in both study arms are comparable and if the members of the two study groups do not differ, data may be pooled to analyse effects in subgroups (e.g. gender, stages of change).
b) Research question 2: Comparison with spontaneous users -follow-up of spontaneous visitors to the website
During two month, spontaneous visitors to active-online.ch will be asked on the homepage to participate in a study on active-online.ch. If they agree, they will receive the same procedure as the intervention groups of the controlled study arms. Users who do not want to participate in the study will be able to visit without any further questions. There will be no control group. The comparison of the outcomes of interest between the actively recruited intervention groups and the spontaneous visitors will allow to generalize the results of the controlled study to the spontaneous use of the website. From the data of spontaneous users that is recorded in the expert system the number of individuals that have used active-online.ch in a given time span and their characteristics will be determined. The Public Health Impact will be estimated by multiplying the effectiveness of the program (results of research question 1) with the proportion of the population that is reached in the context of the implementation process.
Study population, sampling and sample size a) Research question 1: Effectiveness of the program -randomised controlled trial
The study base is the German speaking population of Switzerland who uses the internet. Participants will be recruited through announcements in print media (e.g. Sonntagsblick) for a study on physical activity and health conducted by the Institute for Social and Preventive Medicine of the University of Zurich. People will be invited to visit the website www.online-studie.ch to participate. The pilot study has demonstrated that the Physical Activity Readiness Questionnaire's (PARQ) high sensitivity and low specificity make it impracticable tool for excluding participants with a potential health risk from the study. Therefore, no participants will be excluded from the study basing on a risk screening procedure. However, the PARQ is an element of the program active-online.ch itself, recommending participants with a potential health risk to look for professional advice.
The control intervention will also offer the same procedure. Thus, all individuals completing the baseline questionnaire and willing to give their Email-address will be included in the study.
Sample size: Studies of interventions to increase physical activity differ in the reported effect sizes, which are strongly dependent on the outcome measures used in the studies (Dishman & Buckworth, 1996) . According to a meta-analysis of the Transtheoretical Model applied to physical activity (Marshall & Biddle, 2001) , an individualized and stagespecific physical activity counselling intervention like active-online.ch can be expected to have an intermediate to strong behavioural efficacy. Because in the program activeonline.ch the counselling takes place on the Internet, i.e. in a natural and uncontrolled setting, its effect must be expected to be smaller than in more controlled intervention settings. To detect a small behavioural effect of active-online.ch (assumption: 30% of the individuals in the intervention group become regularly active and 20% of the individuals in the control group) with 80% probability, complete data on about 800 to 1000 subjects including the intervention and control group must be available. Taking into account loss to follow up of 30-40% (observed in the pilot study), a total of 1500 (-2000) individuals must be randomised to either the control or the intervention group at baseline.
-quasi-experimental study
The study base are all members of the recruited organisational units who routinely use the internet (i.e. have an Email address in their organisation). It is planned to ask for participation either several units of the federal administration or different branches of larger companies such as banks or insurances. Within the organisational units, individuals will be recruited by Email. The inclusion criteria correspond to the RCT arm.
Sample size: As in the RCT, about 1500 subjects have to participate in the study. Assuming a participation of 40% of the contacted individuals (pilot study 50%), organ-isational units with a total of at least 4000 employees with access to the internet will have to be recruited.
b) Research question 2: Comparison with spontaneous users -follow-up of spontaneous visitors of active-online.ch
The study base are all the visitors of the German version of active-online.ch. The inclusion criteria correspond to the RCT arm.
Sample size: Participants will be recruited during two months. We have no experience so far, regarding the proportion of visitors that will agree to participate in a study. Since about 10'000 people visit the website per month it should be possible to recruit a number of participants comparable to the controlled study arms within two month. The period will be extended to four months if within two months only an insufficient number of participants can be recruited.
c) Research question 3: Public Health Impact -analysis of the data base of active-online.ch
To determine the proportion of the population that has used active-online.ch, all participants who have visited the program spontaneously will be included in the analyses.
Measurements a) Research questions 1 and 2: Effectiveness and comparison with spontaneous users
Measurements at baseline only -Access to study website (channel used) -Demographic characteristics: age, gender, family status, educational level, adapted from the Swiss Health Survey height
Measurements at baseline and at follow-up -caloric expenditure: short version of the physical activity frequency questionnaire (Bernstein et al., 1998) . -physical activity behaviour and stage of change (Mäder et al., 2002; 
Accelerometry
If the quasi-experimental study arm can be realised, a sub-sample of the study participants will receive an accelerometer before baseline assessment and at follow up (about 50 subjects of the intervention and 50 of the control group). Caloric expenditure will be assessed.
b) Research question 3: Public Health impact
To estimate the proportion of the population reached by active-online.ch the data base of the program will be analysed. The criterion for a "reached individual" must be comparable to the intensity at which the program was actually used in the outcome studies (research question 1): For example, if half of the participants in the study finish the program, and the other half exits prematurely or does not even start the program, a comparable behaviour towards the program must be allowed also when counting the individuals that "were reached" in the real life dissemination process. Therefore, these measures can only be defined when experiences with the outcome study will be available.
Analyses a) Research question 1: Effectiveness of the program
Changes in the outcomes of interest between baseline and the three follow up measures in the intervention group and the control group will be compared:
Changes in physical activity behaviour: -proportions of previously insufficiently active individuals that became regularly active.
Results will be given as Relative Risks with 95% confidence intervals. -proportions of previously regularly active individuals that became insufficiently active.
Results will be given as Relative Risks with 95% confidence intervals. If participants in the two outcome studies do not differ regarding baseline characteristics, data may be pooled for subgroup analyses.
b) Research question 2: Comparison with spontaneous users
The same outcomes listed above will also be assessed for the study group recruited on the website. Outcome differences between the groups in effectiveness studies and the group of the spontaneous users will be compared quantitatively and qualitatively. If user characteristics do not differ, the data can be pooled with the data from the effectiveness studies.
Bedeutung der geplanten Forschungsarbeit
A large proportion of the Swiss population does not meet the current recommendations for health enhancing physical activities . First experiences with the dissemination active-online.ch demonstrate that the program is well accepted and used by a relevant proportion of the Swiss population. The potential for active-online.ch as an intervention to promote physical activity in Switzerland is therefore considerable and the investigation of its effectiveness is essential to estimate its Public Health impact to plan and justify the investment of resources into this one or similar programs in Switzerland. A study on the effectiveness of active-online.ch to change physical activity behaviour fits well into the first priority (Promotion of health through physical activity and sports) of the research sector Sport and Physical Activity of the Research in Swiss Government Departments 2004 -2007. Also on the international level, there are no studies so far assessing the effectiveness of internet-based tailored intervention programs for physical activity or any other health behaviour. Therefore, a study on the effectiveness of active-online.ch will also provide results relevant for the international research and public health community.
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Finanzieller Bedarf
Welche Mittel werden während der Projektlaufzeit ausserdem benötigt?
Please notice that for this study we will need computer software and advertisements, not technical apparatus 
Verbrauchsmaterial
Advertisements for the recruitment of participants CHF 45'000.-
Unterhalt von Apparaturen
Hosting of the study website (provider) CHF 4000.- 
